Women's breast-feeding patterns are complex, and existing definitions of breast-feeding behavior do not capture this complexity adequately. We used results from a prior qualitative study to define trajectories for feeding during the first half of infancy, and then examined household-, maternal-, and infant-level determinants of these trajectories using logistic regression analysis. The 1472 women in the study cohort lived in rural Bangladesh and were participants in the Maternal and Infant Nutrition Intervention in Matlab trial. The 3 infant feeding trajectories included women who fed only breast milk and water [full breast-feeding trajectory (FBT)]; offered mixed feeding continuously when their babies were 0-4 mo old [continuous mixed feeding trajectory (CMFT)]; and practiced any other type of breast-feeding [intermittent feeding trajectory (IFT)], which was the normative feeding behavior in this community. In adjusted regression models, women who lived in rural areas [odds ratio (OR), 2.1; 95% CI, 1.2, 3.4], came from the poorest households (OR, 3.4; 95% CI, 1.5, 7.7), and offered prelacteal (OR, 1.7; 95% CI, 1.0-2.7) were more likely to be in the FBT. Women from the richest households (OR, 1.6; 95% CI, 1.1, 2.6), employed mothers (OR, 1.7; 95% CI, 1.1, 2.6), and older mothers (OR, 1.02; 95% CI, 1.0, 1.1) were more likely to be in the CMFT, and women with higher birth-weight infants (OR, 0.6; 95% CI, 0.4-0.8)
Introduction
Exclusive breast-feeding (EBF) 6 for 6 mo has been promoted as the preferred breast-feeding practice by the WHO (1) . In developing countries, the practice of EBF (giving nothing but breast milk and medicine) offers significant benefits for infant health, and quality and quantity of breast milk substitutes are often inadequate (2) . Despite the WHO recommendation, 70% of mothers in Bangladesh feed nonbreast milk foods to infants before they are 6 mo old (3) .
Although a high prevalence of non-EBF exists in many communities around the world as in Bangladesh, little attention has been paid to identifying the longitudinal patterns of non-EBF in the first 6 mo of life. The standard definitions describing breast-feeding practices, EBF (breast milk only), predominant breast-feeding (breast milk and nonfood-based liquids), and partial breast-feeding (mixed feeding with breast milk and any other sources of energy and nutrients), are not suitable for longitudinal description of breast-feeding patterns (4) . Longterm breast-feeding patterns are often complex as mothers move into and out of different patterns over time; in the Philippines (5), some mothers moved from EBF to non-EBF and back again. To bring feeding behavior more in line with optimal practice, it is important to understand the different long-term feeding patterns that exist in communities.
In this study, we used the WHO recommendation and mothers' perspectives of normative and nonnormative breastfeeding practices that we had previously observed in breastfeeding practices over time. We defined the full breast-feeding trajectory (FBT) to identify women who fed breast milk and water during the first 6 mo of life and, therefore, almost practiced EBF. In a previous study, we found that when mothers perceived that their breast milk was inadequate, they described giving nonhuman milk foods continuously during 0-4 mo (6); we called this pattern the continuous mixed feeding trajectory (CMFT). If breast-feeding was going well, mothers sometimes fed nonbreast milk foods intermittently to their infants during 0-4 mo and continuously during 5-6 mo (6); we called this pattern the intermittent feeding trajectory (IFT). Compared with EBF, intermittent feeding of nonhuman milk foods (as in IFT) has been associated with increased diarrhea (7) . Regular introduction of nonhuman milk foods to 0-to 3-mo-old infants, as in the CMFT, has been associated with significant increases of diarrhea (8) and growth faltering (9, 10) . Given the important consequences of introducing nonhuman milk foods during the first 6 mo of life, it is important to understand the determinants of the 3 feeding trajectories.
The objective of our study was to examine the household-, maternal-, and infant-level characteristics of women following the 3 breast-feeding trajectories. To accomplish this, we compared women in the FBT and CMFT to those in the normative breast-feeding trajectory (IFT). The results of our analysis identify how selected social and behavioral factors affect feeding norms and also identify those women with special needs for breast-feeding counseling.
Methods
Subjects and study design. We conducted secondary analysis of the data from the Maternal and Infant Nutrition Intervention in Matlab (MINIMat). In MINIMat, women were enrolled early in pregnancy and randomly assigned to nutritional supplements during pregnancy with the objective of increasing birth weight and reducing infant mortality. Women received 1 of 3 micronutrient formulations and food supplementation that was started earlier or later during pregnancy. In addition, MINIMat subjects were individually randomized during pregnancy to receive either general health counseling alone or along with intensive breast-feeding counseling that began during pregnancy and continued during the early postpartum period. We used information from only those women (n = 1607) who were assigned to the health-counseling group (as we were interested in existing feeding patterns) and gave birth from May 2002 to June 2004. To be eligible for this investigation, these women had to give birth to a live infant, live in the study area, and give consent to participate in the infant follow-up (n = 1501). Infants were excluded if they were a woman's second child born into the MINIMat study (n = 8) (as closely spaced pregnancies have a negative effect on breast-feeding duration) or if any feeding information was missing for the first 6 mo (n = 30). Finally, information from 1472 mother-infant dyads was included in the analysis. 
Construction of the dependent variable.
MINIMat staff members collected monthly data on consumption of 7 types of foods. The food types were: breast milk, water, fruit juice, other liquids (sugar water, tea, and honey), other milk, and semisolid and solid foods. If mothers gave any of these foods, they were asked whether these foods were given during the first or second 2-wk period of the month. No information was available about the amounts of nonhuman milk foods and beverages given to the infants. In the analysis, we used the feeding information for the first 6 mo of the infants' lives.
We summarized the infant feeding patterns into 3 trajectories. Infants who were fed only breast milk and water until 6 mo of age were in the FBT. Infants who were fed nonmilk liquids (water, fruit juice, and sugar water were not considered nonmilk liquids), cow milk, semisolids, or solid foods for 3 consecutive 2-wk periods when their babies were 0-4 mo old were in the CMFT. Infants who were fed nonhuman milk foods , 3 consecutive times starting at 0-4 mo were in the IFT. In the community, the IFT is considered the normative feeding pattern.
Selection of independent variables. We adopted the conceptual framework of perceived insufficient milk supply (IMS) (11) to select independent variables from the MINIMat dataset. In the IMS conceptual framework, sociocultural factors [area of residence, socioeconomic status (SES), mother's education], maternal time restraint (maternal employment), and infant factors (gender and birth weight) work along with maternal physiological (prepregnancy BMI) and psychological factors (maternal age and distress during pregnancy) and breast-feeding behavior (prelacteal feeding) to affect breast milk production. Some of these factors can also negatively affect breast milk volume, leading to inadequate infant intake. Other researchers have shown that maternal physiological factors (12, 13) , psychological factors (14), and breastfeeding behaviors (15) affect breast milk volume and affect the duration of EBF.
Variables created for use in this study. A wealth index was constructed using landholding, type of material used in the walls of the house, and ownership of household items excluding beds and clothing for ceremonial use. Principal component analysis was used to create 5 quintiles. In the lowest quintile were the poorest households, in the highest quintile were the richest households, and in the middle quintiles were the middle-income households. We merged the 3 middle quintiles, because the relationship between the wealth quintiles and the dependent variable did not reflect dose-response across these middle quintiles.
Maternal distress was measured at 30 wk of pregnancy using a selfreporting questionnaire of 20 items (16). We used a cutoff of 8 of the 20 questions answered positively to identify cases of distress as suggested by the previous validation in other developing countries (16) . We validated the distress measured by the self-reporting questionnaire of 20 items against measurement of known stressors (e.g. household food insecurity and domestic violence) and found that the associations were significant (P , 0.01).
Statistical methods. To test the bivariate associations, we conducted the chi-square for categorical variables and ANOVA for continuous variables. In the tables, proportions were presented for categorical variables and means 6 SD were presented for continuous variables. P-values , 0.05 were considered significant. To test whether the independent variables were associated with the odds of being in one trajectory compared with another, we used logistic regression. To test for collinearity among variables, we ran collinearity diagnostics. The variance inflation factors for all the variables were ,2 and the tolerances were .0.1, indicating there was no multicollinearity within the variables in the model. In the tables, odds ratios (OR) and 95% CI are presented. We used SPSS version 14 (2004) for these analyses.
Our first hypothesis was that mothers who practiced normative breast-feeding (IFT) differed from those who adhered to the WHO Determinants of maternal breast-feeding trajectory 1583
recommendation of EBF for 6 mo (proxied with the FBT) (n = 902). Differences identified in this analysis would provide information about why some mothers chose more intensive breast-feeding when it was not a community norm. Our second hypothesis was that mothers who were in the CMFT differed from those in the IFT (n = 1328). Differences identified in this analysis would provide information that could be used to identify women in need of specific breast-feeding support. For each analysis, individuals were selected out during the analysis when they did not have information in the independent variables.
To test each hypothesis, we analyzed 3 models. The first model contained distal factors (sociocultural, maternal time restraint, and infant variables), the second model contained maternal proximal factors (psychological, physiological, and breast-feeding behavior variables), and the 3rd model contained both proximal and distal factors. We did not seek to create a parsimonious model, because we were interested in keeping the variables that represented the concepts of the conceptual model used. A broader presentation of the concept is described by Milman et al. (17) . The effect of food and micronutrient supplementation during pregnancy was controlled in all the models.
Results
Sample characteristics. The 38 women excluded from the study were better educated, had better SES, and lived in the semiurban (as opposed to rural) area compared with those who were included. Mothers who lived in the semiurban areas, came from households with high SES, were employed, were better educated, and had lower infant birth weight were less likely to practice FBT ( Table 1) .
Mothers in the FBT practiced mostly EBF until 5 mo. By 6 mo, almost one-half practiced predominant breastfeeding; they had started feeding water (Fig. 1A) . Mothers in the IFT mostly practiced EBF from 1-4 mo and then partial breast-feeding increased dramatically (Fig. 1B) . Mothers in the CMFT increasingly practiced partial breast-feeding from 1-3 mo. By mo 4, no one from the CMFT was practicing EBF (Fig. 1C) . A similar proportion of mothers in the IFT and CMFT fed fruit juice, but a much higher proportion of mothers in the CMFT fed cow milk ( Fig. 2A) and semisolid and solid foods (Fig. 2B ) compared with mothers in the IFT.
Those who lived in the rural area, came from poor or middleincome households ( Table 2 , model 1), and offered prelacteals to their infants (Table 2, model 2) had significantly higher odds of being in the FBT. The full model showed similar results (Table 2,  model 3) .
Living in the richest households, maternal employment, and lower infant birth weight were associated with higher odds of being in the CMFT (Table 3, model 1) . In the final model, in addition to the factors identified previously (Table 3 , model 3), maternal age reached significance. Older mothers had higher odds of being in the CMFT. 
The monthly feeding patterns of mothers in the FBT (n = 144) (A), IFT (n = 758) (B), CMFT (n = 570) (C ) according to conventional definitions of breast-feeding behavior (EBF, predominant breast-feeding, and partial breast-feeding).
Discussion
We created breast-feeding trajectories based both on mothers' behaviors and perspectives from our previous research and on the WHO infant feeding recommendations (6,1). This gave us a unique and meaningful way of distinguishing between different prevalent breast-feeding patterns. Defining breast-feeding trajectories will allow us to assess the long-and short-term risks of morbidity and poor growth associated with each trajectory. The trajectories also allow us to think about interventions to change normative feeding practices separately from interventions to address specific breastfeeding support needs. For instance, to change the normative feeding practice (IFT) in this population, we may need appropriate behavior change and communication materials and channels that help the mothers to come to a common understanding of the meaning and usefulness of EBF. But to change the nonnormative feeding practice (CMFT), mothers may need practical training on how to increase breast milk production. An important strength of our study is the availability of infant feeding data, which we used to construct the trajectories. Compared with recalls of infant feeding since birth, crosssectional assessments of feeding practices, such as 24-h recalls, often overestimate the prevalence of EBF (18, 19) , whereas recalls of feeding practices since birth are subject to recall bias because of the length of the recall period (18, 20) . In the present study, breast-feeding information was collected every month, which yielded more valid data than would a retrospective assessment covering 6 mo of lactation.
This study is valuable because it joins a small number of studies in which breast-feeding practices have been assessed longitudinally (5, 21) , but it does have some limitations. We did not have information about the amounts of foods or frequency of offering foods. Periodic introduction of small amounts of nonbreast milk foods may not be as harmful as regular use of nonhuman milk foods. Ensuing misclassifications may have weakened the relationship between the independent variables and breast-feeding trajectories.
We created the breast-feeding trajectories based on the breast-feeding practices of a small purposive sample of mothers in a qualitative study (6) . It is possible that we did not identify all possible breast-feeding trajectories. Moreover, the mothers in the quantitative study were not asked about their reasons for feeding nonbreast milk foods. In future studies, it would be useful to assess mothers' reasons for offering nonbreast milk foods, because some of these reasons may lead to the harmful practice of sustained introduction of complementary foods early in an infant's life. A further limitation of this study is that we did not find variables in the MINIMat data to represent all the concepts of the IMS conceptual framework. Among the distal factors, we could not find a suitable proxy indicator for maternal comfort. Among the proximal factors, we could not include breastfeeding frequency to represent the concept of breast-feeding behavior, as feeding frequency was collected only at 3 and 5 mo. To represent maternal physiologic factors, we had information on violence and distress during pregnancy. We chose distress to represent maternal psychological factor, as it was measured with an existing scale. However, because distress was measured at 30 wk of pregnancy, it is unknown whether it is a good representation of distress during lactation.
Comparison of mothers in the FBT with those in the IFT. That a majority of the mothers in our study did not practice EBF for 6 mo is not surprising. Researchers from Bangladesh and other countries have reported that mothers do not adhere to this recommendation (3, 18, 20) . Comparing these 2 groups, however, allows us to understand why some mothers adhere to the WHO recommendation when this is not the norm in this community. Mothers in the FBT were less likely to live in the semiurban area than the women in the IFT. Other researchers have consistently reported a negative association between urban living and breast-feeding duration (3, (22) (23) (24) . In the urban slums of Dhaka, Bangladesh, Haider et al. (25) reported that mothers believed that breast milk was not sufficient for their infants. Although Matlab's semiurban area was not an urban slum, it is possible that the association between the area of residence and FBT was related to the influence of urban living conditions on breast-feeding in terms of beliefs, constraints, and accessibility of breast milk substitutes.
Mothers in the FBT came from poorer households than mothers in the IFT; similar results relating EBF with poverty were reported elsewhere (3, 23, 26) . A possible explanation is that mothers who fed only breast milk and water would have liked to feed other foods but could not afford acceptable (from their own perspective) breast milk substitutes.
In our study, we divided mothers who introduced complementary foods before 6 mo into the IFT and CMFT. When comparing those in the FBT with those in the IFT, we found that those in the FBT were more likely to have fed prelacteals. In contrast, however, other researchers have reported that those who feed prelacteals are more likely to feed complementary foods early than those who do not feed prelacteals (15) . It is possible that the opposite relationship our analysis reveals results from our having used only a subset of the population who introduce complementary foods before 6 mo. Our study also made no distinction between prelacteals fed as a ritual (token amount) and those fed as a response to delayed onset of lactation (significant amount). This lack of distinction may have affected our ability to understand the relationship between prelacteal feeding and early supplementation.
Our analysis shows that the message of "exclusively" breastfeeding an infant has not adequately reached the community. It is possible that reaching the mothers with support related to how to prolong EBF during 3-4 mo will be needed to change the normative feeding practice in Matlab.
Comparison of mothers in the CMFT with those in the IFT. Mothers from the richest households were more likely to be in the CMFT. Mothers in the CMFT were more likely to be employed outside home. Maternal employment could curtail the opportunities for breast-feeding if the infant was left behind (27) . Both high SES and maternal employment could also allow mothers to choose not to EBF. Our finding that the risk of early addition of nonbreast milk foods was higher when birth weight was lower has also been reported in other studies. Some researchers have proposed that lower birth-weight infants had an underdeveloped sucking reflex leading to difficulty establishing an optimal milk supply (12), whereas others found that smaller infants were more likely to be supplemented or weaned, as mothers perceived their breast milk as inadequate (28) .
The odds of being in the CMFT increased with increasing maternal age. In a study by Huffman et al. (29) conducted in Matlab, high workload was associated with reduced suckling frequency. Our qualitative study (6) revealed that multiparous (and thus older) mothers received little help with household chores. It is possible that older mothers, constrained by workload, reduced feeding frequency. As a result, breast milk volume decreased to amounts that were inadequate to meet their infants' needs, requiring early complementary feeding. The positive association between multiparity and perceived breast milk inadequacy has been was reported by other researchers (30, 31) .
To summarize, our analysis allows us to identify mothers who are likely to start sustained introduction of complementary foods before an infant is 4 mo old. Because this practice of providing complementary foods regularly before an infant is 4 mo old has been associated with morbidity and growth impairment, it is important that mothers in the CMFT are reached with suitable support.
In conclusion, in Matlab, what mothers consider normative breast-feeding practices does not conform to the WHO recommendation of EBF for 6 mo; few mothers practiced EBF for this long. Our data suggest that one might affect the normative pattern by disseminating a clear message about the hazards of intermittent mixed feeding and by working with mothers at 3-4 mo to reinforce continued EBF through encouragement and teaching strategies to increase breast milk production.
Despite the prevalent breast-feeding culture, mothers in the CMFT practiced early and sustained introduction of complementary foods. It is encouraging to note that both mothers and nutrition experts view this trajectory of feeding as nonnormative. Mothers in the CMFT had both biological and sociocultural constraints that could be barriers to successful breast-feeding experiences. It is important to target these mothers for breastfeeding support interventions.
The breast-feeding trajectories give us a new way of distinguishing among the different longitudinal patterns of breast-feeding that exist in communities. Identifying longitudinal patterns of non-EBF in the first 6 mo of breast-feeding is essential for developing effective, context-specific infant feeding messages and policies in relation to the WHO recommendations. In future studies, the impact of breast-feeding trajectories on the morbidity and growth of infants should be studied.
